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From: Commander, Naval Surface Weapons Center
To: Distribution

Subj: HIBAL Program, Preliminary Warhead Design

Encl: (1) NMT/TERA Report No. T-80-1356-U HIBAL Program Preliminary Warhead
Design Volume I
(2) NMT/TERA Report No. T-80-1356-U HIBAL Program Preliminary Warhead
Design Volume II (appendices)

1. The HIBAL Program was initiated in FY79 as part of the Army/Navy Area
SAM Advanced Prototyping Program in NAVSEA 62R5 to develop and demonstrate
new fragmentation warhead technology for defeat of bomber aircraft. The
program is being conducted by the New Mexico Institute of Mining & Technology
with technical support from NSWC and NWC/CL. The primary emphasis has been
on obtaining fuel ingestion kills by penetrating through the large bomber
fuel tanks with a relatively large fragment having good hydrodynamic penetra-
tion capability. This same fragment design has also been shown to yiecld
improved capability against aircraft engines and on-board ordnance. The
enhancement in end-game effectiveness has been found to produce not only
highexr probability-of-kill (Py) but also a redundancy of killed components
which should yield reduced susceptibility of Px to future changes in target
descriptions and vulnerability models. Development of this technology is
nearing completion with the final Prototype Demonstrations scheduled for
early FY8l.

2. In the course of this program, a considerable amount of warhead technology
has been developed in the areas of liquid penetration, fuel dump capability and
fragmentation control. A series of four reports is planned to document this
technology to ensure maximum utilization of this data. These reports will
include:

a. Fragment Drag through Liquids

b. Vulnerability Modeling Procedures for Fuel Cells
c. Preliminary Warhead Design

d. End Game Analyses

In addition, a separate report will be published documenting the Prototype
Demonstration firings against running engines as well as a final report
summarizing all work under this program.
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3. Enclosures (1) and (2), Preliminary Warhead Design, arce the first published
in this scries of reports. This report documents the application of the HIBAL 1
fragment designs to four warhcad configurations from 80 to 200 1lb using both x
controlled fragmentation, with an opposed grooving technique, and preformed B
hexagonal fragments. Full scale warhead test rcsults verify the ability to

predict warhead performance and establish guidclines to successfully obtain

good fireformed HIBAL fragments. These tests have also formed the basis for
defining warhead characterizations for each of the HIBAL configurations. ¥

[ p—Y - [ ] -

An additional 135 1lb warhead and 200 1b annular warhead are currcently being
tested to verify the new fragmentation control guidelines. These tests will
be reported separately.

4. The four HIBAL configurations were selected to be compatible with current
and projected missile systems. These designs represent Advanced Development
Concepts. Application of the HIBAL technology to a specific missile system
warhecad design will require more cxtensive design tradeoffs in a number of
arcas including threat spectrum weighting, encounter conditions, warhead size,
warhead shape, length-to-diamcter ratio, and structural design.
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APPENDIX I

SUMMARY OF FRAGMENT MAT TESTS CONDUCTED IN SUPPORT
OF THE FIREFORMED FRAGMENT WARHEAD DESIGNS C 1

The test program began in January, 1980 with a series of fragment !
mat tests. The purpose of these tests was to provide for preliminary - 4
investigation of some of the parameters influencing the opposed groove VA
technique. Most of the tests were unsuccessful attempts to firefom
fragments of the dasired shape and weight, and were useful only in a
neaative sense - providing data on what choices of opposed groove designs
won't work. The details of all the tests and their results are presented
in tables I-1 through I-6. The tables are cross referenced with the
drawings of the fragment mats, figures I-1 though I-19).

Summary of Test Results

The three most significant results of the mat test program were:

1. The tests demonstrated that wide groove angles (90 to 120
degrees) required a relatively dense inert filler material, i
such as steel, copper, or lead had to be placed in the ;
outside grooves to achieve proper fragment firefoming.

2. 4130 steel was selected as the baseline warhead case material
because more success was achieved in generating fragments of
the desired shape and weight with this material.

3. Opposed groove depths for the 8-inch 0.D. fireformed warhead
were provided.

PAGE I-1
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